Pigment epithelium-derived factor regulates microvascular permeability through adipose triglyceride lipase in sepsis.
The integrity of the vascular barrier, which is essential to blood vessel homoeostasis, can be disrupted by a variety of soluble permeability factors during sepsis. Pigment epithelium-derived factor (PEDF), a potent endogenous anti-angiogenic molecule, is significantly increased in sepsis, but its role in endothelial dysfunction has not been defined. To assess the role of PEDF in the vasculature, we evaluated the effects of exogenous PEDF in vivo using a mouse model of cecal ligation and puncture (CLP)-induced sepsis and in vitro using human dermal microvascular endothelial cells (HDMECs). In addition, PEDF was inhibited using a PEDF-monoclonal antibody (PEDF-mAb) or recombinant lentivirus vectors targeting PEDF receptors, including adipose triglyceride lipase (ATGL) and laminin receptor (LR). Our results showed that exogenous PEDF induced vascular hyperpermeability, as measured by extravasation of Evan's Blue (EB), dextran and microspheres in the skin, blood, trachea and cremaster muscle, both in a normal state and under conditions of sepsis. In control and LR-shRNA-treated HDMECs, PEDF alone or in combination with inflammatory mediators resulted in activation of RhoA, which was accompanied by actin rearrangement and disassembly of intercellular junctions, impairing endothelial barrier function. But in ATGL-shRNA-treated HDMECs, PEDF failed to induce the aforementioned alterations, suggesting that PEDF-induced hyperpermeability was mediated through the ATGL receptor. These results reveal a novel role for PEDF as a potential vasoactive substance in septic vascular hyperpermeability. Furthermore, our results suggest that PEDF and ATGL may serve as therapeutic targets for managing vascular hyperpermeability in sepsis.